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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 

application: 
Listing of Claims: 

1 . {Currently Amended) A liquid crystal display element In a projection 
type liquid crystal display unit, comprising a reflection substrate, a transparent 
substrate^ and a liquid crystal layer interposed between said two substrates, wlierein 
a plurality of pixels and active elements for driving the liquid crystal at the plurality of 
pixels, are incorporated te-Ia^at least one of the two substrates, ohoroctorigod In that 
an optica l axio of on incidont light boom upon tho liquid cryoto l loyor ond an optical 
axis of on omorgcnt l ight beam from tho l iquid oryotol layo p- oro pr e s e nt in a plan e 
which Is subctantiolly porpondicu l or to a d i rootion of oriontation of liquid crystal 

»r» fKrt tihin r ii hrti-it < ^*t, fh ft inridnnt light and wherein a orolectlon llaht 
beam is incident uoon and emergent from t he iiouid crystal laver through the 
transparent substrate, in directions which lie in a plane which is substantially 
peroendicular to a direction of orientation of the Iiouid crystal molecules at at least 
one of the two substrates, the projection light beam belno modulated by the liquid 
arvstal molecules, and the light beam i moinges upon the liquid crystal layer in a 
direction which is inclined by a predetermined angle to 4he-a.dlrection of the^normal 
line of the substrate, and a direction of polarization of the incident light beam upon 
the liquid crystal layer Is substantially perpendicular or parallel to the direction of the 
orientation of the liquid crystal molecules. 

Claim 2 (canceled) 
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3. (previously presented) A liquid crystal display element as set forth In 
claim 1, characterized in that the orientation of the liquid crystal molecules in the 
liquid crystal layer Is homogeneous. 

4. (previously presented) A liquid crystal display element as set forth in 
claim 1 . characterized ir^ that the orientation of the liquid crystal molecules in the 
liquid crystal layer is homeotropic. 

5. (currently amended) A liquid crystal display element as set forth in 
claim 3. characterized In that an angle between an optical axis of an optical path t he 
incident ilaht beam in the liquid crystal layer and the direction of the normal line of 
the substrate is set to be larger than a total reflection angle upon emanation of the 
light beam from the substrate into the air. 

6. (cunrBntiy amended) A liquid crystal display element as set forth in 
claim 4. characterized in that an angle between an optical axis of an optiool path t be 
Incident light beam in the liquid crystal layer and the direction of the normal line of 
the substrate is set to be larger than a total reflection angle upon emanation of the 
light beam from the substrate into the air. 

7. (currently amended) A liquid crystal display element as set forth in 
claim 3, characterized in that an angle between an optical axis of an optica l patlv the 
incident Ilaht beam in the liquid crystal layer and the direction of the normal line of 
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the substrate \s set to be not less than a Brewster angle between the substrate and 
the air. 

8. (currently amended) A liquid crystal display element as set forth In 
claim 4, characterized in that an angle between an optical axis of an opt i cal p a t lvthe 
incident light beam i n the liquid crystal layer and the direction of the normal line of 
the substrate is set to be not less than a Brewster angle between the substrate and 
the air. 

9. (Original) A liquid crystal display element as set forth in claim 3, further 
comprising a hologram element for the pixels, characterized In that the hologram 
element is configured so that a p-polarized light beam is not substantially diffracted, 
but an s-polarized light beam which is generated after it is modulated by the liquid 
crystal layer is diffracted to a direction which Is substantially perpendicular to the 
liquid crystal element. 

10. (Original) A liquid crystal display element as set forth in claim 4, fUrlher 
comprising a hologram element for the pixels, characterized in that the hologram 
element is configured so that a p-polarized light beam is not substantially diffracted, 
but an s-polarized light beam which is generated after It Is modulated by the liquid 
crystal layer is diffracted to a direction which is substantially perpendicular to the 
liquid crystal element. 

1 1 . (Original) A liquid crystal display element as set forth in claim 3, 
characterized in that diffraction grating is provided for the pixels, an s-polarized light 



PAGE 6124 ' RCVD AT 6/22/2006 4:22:02 PM [Eastern Daylight 



beam which is generated after it is modulated by the liquid crystal layer Is diffracted 
to a direction which is substantially perpendicular to the liquid crystal element. 

12. (Original) A Hquld crystal display element as set forth in claim 4, 
characterized in that diffraction grating Is provided for the pixels, an s-polarized light 
beam which Is generated after it is modulated by the liquid crystal layer is diffracted 
to a direction which is substantially perpendicular to the liquid crystal element. 

1 3. (Currently Amended) A liquid crystal display element as set forth In 
daim 1, characterized in that the liquid crystal layer is driven by an electric field 
component which is mainly parallel to the substrate^i 

switching is made between directions of orientation of the liquid crystal 
molecules In two statesri 

t-he-an.opt5cal axis of the incident light beam upon the liquid crystal layer is 
present In a plane which Is substantially perpendicular to one of the directions of the 
orientation of the liquid crystal molecules In the two states; and 

the incident light beam impinges upon the liquid crystal layer In a direction 
which is inclined by afv -the_p redetermined angle to the direction of the normal line of 
the substrate. 

14. (Currently Amended) A liquid display element as set forth in claim 1 , 
characterized in that a ferroelectric liquid crystal material is used as a liquid crystal 
material from which the liquid crystal layer is formedri 

switching is made between directions of orientation of the liquid crystal 
molecules in two statesri 
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me-artoptical axis of the incident light beam onto the liquid crystal layer is 
present in a plane which is subslantially perpendicular to one of the directions of the 
orientation of the liquid crystal molecules in the two states; and 

the incident light beam impinges upon the liquid crystal layer in a direction 
which is inclined by aw-the predetermined angle to the direction of the normal line of 
the substrate. 



15. (Currently Amended) A liquid display element as set forth in claim 1 , 
characterized in that an antiferroelectric liquid crystal material is used as a liquid 
crystal material from which the liquid crystal layer is fbrmedF; 

switching Is made between directions of orientation of the liquid crystal 
molecules in two statesri 

the^aopptical axis of the incident light beam onto the liquid crystal layer is 
present In a plane which is substantially perpendicular to one of the directions of the 
orientation of the liquid crystal molecules in the two states; and 

the Incident light beam impinges upon the liquid crystal layer In a direction 
which is inclined by afv -the p redetermined angle to the direction of the normal line of 
the substrate. 

16. (Currently Amended) A liquid crystal display element In a projection 
type liquid crystal display unit c omprisinQ two transparent substrates and a liquid 
crystal layer interposed between said -the t wo substrates, wherein a plurality of pixels 
and active elements for driving liquid crystal molecules in the liquid crystal layer at 
the plurality of pixels, are incorporated to at least one of the two substrates, 
rhnrnrt Q rinrnH in thfit nn nptimt nx i fi of an incid e nt w herein a orolectlon light beam is 
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incident upon and pmRraent from t he liquid crystal layer ond an optical coc l g of fir> 
cmcrgont light boam from the liquid cpyotol layer oro prooont through at least one of 
the two substrates, in directions which lie i n a plane which is substantially 
perpendicular to a direction of orientation of liquid crystal molecuies Of^Bt at least 
one of t he two substrates, the incident light beam being modulated by the liquid 
crystal molecules, and the licht beam i mpinges upon the liquid crystal layer in a 
direction which is inclined by a predetermined angle to m©-a.direction of t+*e^normal 
line to at least one o f tha fluh R t pa te two substrates , and a direction of polarization of 
the incident light beam upon the liquid crystal layer Is substantially perpendicular or 
parallel to the direction of the orientation of the liquid crystal molecules. 

Claim 1 7 (canceled) 

1 8. (previously presented) A liquid crystal display element as set forth in 
claim 16. characterized in that the orientation of the liquid crystal molecules in the 
liquid crystal layer is homogeneous. 

19. (previously presented) A liquid crystal display element as set forth in 
claim 16, characterized in that the orientation of the liquid crystal molecules In the 
liquid crystal layer Is homeotroplc. 

20. (currently amended) A liquid crystal display element as set forth in 
claim 18. characterized In that an angle between an optical axis of on optical path 
the incident lloht beam i n the liquid crystal layer and the direction of the nonnal line 
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of the ^^ubi^ti ^t iftast one of the two substrates is set to be larger than a total 
reflection angle upon emanation of the light beam from the substrate into the air. 

21 . (currently amended) A liquid crystal display element as set forth in 
claim 19, characterized in that an angle between an optical axis of an opt i ca l path 
the Incident light beam in the liquid crystal layer and the direction of the nonnal line 
of the nuhf^rato at least one of the two substrates is set to be larger than a total 
reflection angle upon emanation of the light beam from the substrate Into the air. 

22. (cun-ently amended) A liquid crystal display element as set forth in 
claim 18, characterized in that an angle between an optical axis of an optical path 
the incident light beam I n the liquid crystal layer and the direction of the normal line 
of the nuhntmto a t least one of t h e two substrates is set to be not less than a 
Brewster angle between the substrate and the air. 

23. (currently amended) A liquid crystal display element as set forth In 
claim 19, characterized in that an angle between an optical axis of an optical path 
the Incident light beam i n the liquid crystal layer and the direction of the nomial line 
of the cubgstrate a t least one of the two substrates is set to be not less than a 
Brewster angle between the substrate and the air. 

24. (Original) A liquid crystal display element as set forth in claim 18, 
further comprising a hologram element for the pixels, characterized in that the 
hologram element is configured so that a p-polarized light beam is not substantially 
diffracted, but an s-polarized light beam which Is generated after it is modulated by 
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the liquid crystal layer is diffracted to a direction which Is substantially perpendicular 
to the liquid crystal element. 

25. (Original) A liquid crystal display element as set forth in claim 19, 
further comprising a hologram element for the pixels, characterized in that the 
hologram element Is configured so that a p-polarlzed light beam is not substantially 
diffracted, but an s-polarized light beam which is generated after it is modulated by 
the liquid crystal layer Is diffracted to a direction which is substantially perpendicular 
to the liquid crystal element. 

26. (Original) A liquid crystal display element as set forth in dalm 1 8, 
characterized in that diffraction grating is provided for the pixels, an s-polarized light 
beam which Is generated after it is modulated by the liquid crystal layer is diffracted 
to a direction which is substantially perpendicular to the liquid crystal element. 

27. (Original) A liquid crystal display element as set forth in dalm 19, 
characterized In that diffraction grating Is provided for the pixels, an s-polarized light 
beam which Is generated after it is modulated by the liquid crystal layer is diffracted 
to a direction which Is substantially perpendicular to the liquid crystal element 

28. (currently amended) A liquid crystal display element as set forth In 
daim 18, further comprising hologram elements before and after the liquid crystal 
layer, 

the Incident side hologram element diffracts the inddent light beam which 
Impinges upon the r.nhetrat o -at least one of the two s ubstrates In a direction which is 
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substantially perpendicular to the substrate so as to allow the inddent light beam to 
impinge upon the liquid crystal layer, 

meanwhile the emergent side hologram element diffracts an emergent light 
beam from the liquid crystal layer into a direction which is substantially perpendicular 



the incident side hologram element diffracts the polarized incident light; and 
the emergent side hologram element diffracts the emergent light beam having 
a polarization which is orthogonal to the polarization of the incident light beam. 

29. (currently amended) A liquid crystal display element as set forth in 
daim 19, further comprising hologram elements before and after the liquid crystal 
layer, 

the Incident side hologram element diffracts the incident light beam which 
impinges upon the cubctrato ^t least one of the two substrates i n a direction which is 
substantially perpendicular to the substrate so as to allow the Incident light beam to 
impinge upon the liquid crystal layer, 

meanwhile the emergent side hologram element diffracts the emergent light 
beam from the liquid crystal layer Into a direction which is substantially perpendicular 
to th o - sfaibatrat e at least one of the two substrates , 

the incident side hologram element diffracts the polarized incident light beam; 

and 

the emergent side hologram diffracts the emergent light beam having a 
polarization which is orthogonal to the polarization of the incident light beam. 
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30, (currently amended) A liquid crystal display element as set forth in 
claim 18. characterized in that the liquid crystal layer is driven by an electric field 
component which is mainly parallel to the cubstroto^t . least one of the two 
substrgtfi?, 

switching is made between directions of orientation of the liquid crystal 
molecules in two states, 

the optical axis of the incident light beam onto the liquid crystal layer is 
present in a plane which is substantially perpendicular to one of the directions of the 
orientation of the liquid crystal molecules in the two states; and 

the Incident light beam Impinges upon the liquid crystal layer in a direction 
which is inclined by an predetemilned angle to the direction of the nomial line of the 
Qubctrato at least one of the two substrates . 

31 . (currently amended) A liquid crystal display element as set forth in 
claim 19, characterized in that the liquid crystal layer is driven by an electric field 
component which is mainly parallel to th e substrat e at least one of the two 
substrates . 

switching is made between directions of orientation of the liquid crystal 
molecules in two states, 

the optical axis of the incident light beam upon the liquid crystal layer is 
present In a plane which is substantially perpendicular to one of the directions of the 
orientation of the liquid crystal molecules In the two states; and the Incident light 
beam impinges upon the liquid crystal layer In a direction which is inclined by an 
predetermined angle to the direction of the norma! line of th o - oubotroto at least one 
of the two substrates , 
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32- (Currently Amended) A liquid display element as set forth In claim 17, 
characterized in that a ferroelectric liquid crystal material is used as a liquid crystal 
material from which the liquid crystal layer Is formed, 

switching Is made between directions of orientation of the liquid crystal 
molecules In two states, 

the optical axis of the incident light beam onto the liquid crystal layer is 
present In a plane which is substantially perpendicular to one of the directions of the 
orientation of the liquid crystal molecules In the two states; and the incident light 
beam Impinges upon the liquid crystal layer In a direction which Is Inclined by an 
predetermined angle to the direction of the normal line of ih o - aubsstrate at least one 
nfihe two substrates. 

33. (currently amended) A liquid display element as set forth in dalm 16. 
characterized in that an antifen-oelectrlc liquid crystal material is used as a liquid 
crystal material from which the liquid crystal layer is formed, 

switching is made between directions of orientation of the liquid crystal 
molecules in two states, 

the optical axis of the Incident light beam onto the liquid crystal layer Is 
present In a plane which is substantially perpendicular to one of the directions of the 
orientation of the liquid crystal molecules in the two states; and the incident light 
beam impinges upon the liquid crystal layer in a direction which is inclined by an 
predetermined angle to the direction of the normal line of th o - substrat B at least one 
of the two substrates . 
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34. (currently amended) A display unit characterized by a light source, a 
color separation optical system for monochromatically separating a white light beam 
from the optical source, and liquid crystal display elements as set forth in claim 1 . 
corresponding respectively to three primary colors, and characterized in that three 
primary color beams which are monochromatically separated by the color separation 
optical system have optical axes which are incident upon the respective liquid crystal 
display elements, in directions oblique to the liquid crystal display elements. 

there are provided a chromatically synthesizing emergent light beams 
emanating from the liquid crystal display elements, and a projection lens for 
projecting a-the light beam which is chromatically synthesized by the chromatically 
synthesizing optical system. 

35. (currently amended) A display unit characterized by a light source, a 
color separation optical system for monochromatically separating a white light beam 
from the optical source, and liquid crystal display elements as set forth In claim 16, 
corresponding respectively to three primary colors, and characterized in that three 
primary color beams which are monochromatically separated by the color separation 
optical system have optical axes which are incident upon the respective liquid crystal 
display elements, in directions oblique to the liquid crystal display elements. 

there are provided a chromatically synthesizing emergent light beams 
emanating from the liquid crystal display elements, and a projection lens for 
projecting a-thejight beam which is chromatically synthesized by the chromatically 
synthesizing optical system. 
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36. (Original) A display unit as set forth in claim 33, characterized in that 
the optical axis of the WghX source and the optical axis of the projection lens are laid 
at different levels, being parallel to each other or being twisted to one another by an 
angle of about 90 deg„ and optical prisms which can change the optical axes are 
arranged on optical paths of the color separation optical system and the liquid crystal 
display elements. 

37. (Original) A display unit as set forth in claim 34, characterized in that 
the optical axis of the light source and the optical axis of the projection lens are laid 
at different levels, being parallel to each other or being twisted to one another by an 
angle of about 90 deg., and optical prisms which can change the optical axes are 
arranged on optical paths of the color separation optical system and the liquid crystal 
display elements. 

38. (new) A liquid crystal display element as set forth in claim 16. wherein 
the light beam which is incident upon the liquid crystal layer passes through one of 
the two substrates before being incident upon the liquid crystal layer, and the light 
beam which is emergent from the liquid crystal layer passes through the one of the 
two substrates after being modulated by the liquid crystal molecules. 
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